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(54) CATALYST FOR CATALYTIC REDUCTION OF NITROGEN OXIDE 

(57)Abstract 

PURPOSE: To increase the purification efficiency of a ternary catalyst for simultaneous removal of NOx, hydrocarbon compds. and 
CO in exhaust gas within a wide range of fuel-air ratio by supporting a perovskite type multiple oxide represented by a specified 
formula on a solid acid carrier. 

CONSTITUTION: A perovskite type multiple oxide represented by a formula AxBl-xCyC1-y03 is supported on zeolite or other solid 
acid carrier to obtain a catalyst for simultaneous removal of NOx, hydrocarbon compds. and GO in exhaust gas. In the formula, A is La 
or Ge, B is Ba, Sr. Ga, Mg, Pb, Zn or Go, G is Fe, Ni. Or, Gu, V, Mo, W, Ti, Zr. Nb, Pd, Rh, Ru or Pt 0<x<1 and 0<y<1. When the 
catalyst is used. NOx and hydrocarbon in exhaust gas are efRciently removed within a wide range of fuel-air ratio. 
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3LAIMS 



;Claim(s)] 

!Claim 1] The catalyst for removing to coincidence the nitrogen oxides, hydrocarbon compound, and carbon monoxide in the exhaust 
^as characterized by solid acid support coming to support the perovsl^ite mold multiple oxide expressed with following the (1) type. 
^XB1-XCYC1-Y03(1) 

[Among a formula. La. or Ce and B are [ Mn, or Co and C of Ba. Sr. calcium, Mg Pb, Zn, or Ag and C ] Fe, nickel. Cr, Cu, V, Mo, W, Ti, 
Zr, Nb, Pd, Rh, Ru, or Pt. and A is 0<=X<=1 and 0<=Y<=1.) 



[Translation done.] 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 

Industrial Application] This invention relates to the three way component catalyst used in case the harmful nitrogen oxides contained 
n the exhaust gas discharged from works, an automobile, etc., a hydrocarbon, and a carbon monoxide are removed to coincidence in 
letail with respect to the catalyst for nitrogen-oxides catalytic reduction. 

!Description of the Prior Art] Since the reactions which remove injurious ingredients in exhaust gas, such as NOX, HC, and CO, to 
coincidence are the reaction which returns NOX to N2, and a reaction for which the reaction which oxidizes HC and CO in a carbon 
Jioxide and water advances to coincidence and they become very important [ the quantitative ratio of oxidizing quality components 
contained in exhaust gas, such as oxygen and NOX, and reducibility components such as HC and CO, ], ofFgas treatment is performed 
5n the conditions near theoretical air fuel ratio. However, operation by theoretical air fuel ratio became the cause of aggravation of fuel 
consumption, and development of a catalyst with a large window has been desired. Conventionally, as a three way component catalyst 
component a platinum-rhodium-alloy, palladium-rhodium, and platinum-palladium-riiodium catalyst shows high activity, and the catalyst 
/vhich supported the platinum rhodium alloy to the alumina is put in practical use. Moreover, since these precious metal catalysts are 
sxpensive, the catalyst which makes a perovskite mold multiple oxide or these contain palladium as a catalyst replaced with this has 
been proposed, however, any of these catalysts — although — only theoretical air fuel ratio or its neighborhood ratio showed high 
activity. (The width of face of a window is narrow) Therefore, development of the catalyst which has the window where width of face is 
^ide has been desired, without sacrificing fuel consumption. This invention is made in view of the above situation, and the place made 
into the purpose is to offer the three way component catalyst which has the window where width of face is wide, and the three way 
component catalyst with which in other words the gap from theoretical air fuel ratio functions effectively on the bottom of a large 
exhaust gas condition. 

[Means for Solving the Problem] Solid acid support, such as a zeolite, crystalline silicic acid aluminum phosphate (SAPO), crystalline 
aluminum phosphate (ALPO), crystalline phosphoric acid metal aluminum (MAPO), an alumina, a titania, a zirconia, and a silica alumina, 
comes to support the perovskite mold multiple oxide by which the catalyst for nitrogen-oxides catalytic reduction which uses the 
hydrocarbon and/or oxygenated compound concerning this invention as a reducing agent is expressed with following the (2) type. 
AXB1-XCYC1-Y03 (2) 

the inside of a formula, and A — La, or Ce and B — Ba, Sr, calcium, Mg, Pb, Zn, or Ag — C is Co, and Mn or C is Fe, nickel, Cr, Cu, V. 
Mo, W, Ti, Zr, Nb, Pd. Rh, Ru, or Pt, and it is 0<=X<=1 and 0<=Y<=1. The solid acid support in this invention means the support which 
shows solid acid nature in the temperature field used. The check of solid acid nature is in using the temperature programmed 
desorption which used ammonia, ammonia, or a pyridine, situ It is made by the FTIR method. As solid acid support, there are zeolite 
system solid acid support, oxide system solid acid support, etc. which are shown below. 

(i) Zeolite system solid acid support processes the zeolite which is excellent in thermal resistance, such as Na-mordenite, Na-ZSM -5, 
and Na-USY (USY: ultra stay bull Y mold zeolite), from acids, such as a water solution of ammonium salt, such as an ammonium sulfate, 
or a sulfuric acid, and is obtained by carrying out the ion exchange of some or all of alkali metal in a zeolite to ammonium ion (NH4+) or 
a hydrogen ion (H+). When based on the approach of carrying out the ion exchange by NH4+, finally baking processing is needed. It is 
the acid type mordenite obtained by carrying out acid treatment of the mordenite mold zeolite expressed with following the (3) type, for 
example as zeolite system solid acid support. The acid type mordenite whose mole ratios of Si02/aluminum 203 the mole ratios of 
Si02/aluminum 203 are 1 3-20, and are 25-200. The zeolite obtained by carrying out the ion exchange of some or all of Ion M in the 
zeolite expressed with following the (4) type by Ti4+, Zr4+, or Sn4+ is mentioned. 

M2 [(AI02) two KSi02) 10] -ZH20 (3) 

(However, it is the value to which M is changed with alkali-metal ion among a formula, and r is changed according to the synthetic 

conditions of a zeolite.) 

M'A [(AI02) p(Si02) q] -Z'H20 (4) 

(However, ion M* is alkali-metal ion, alkaline-earth-metal ion or a hydrogen ion, nA=p (n is the valence of Ion M). and q/p>=5 among a 
formula.) 

(ii) — as oxide system solid acid support — aluminum2 — 03, Ti02, Ti02/S04, — , Zr02, and Zr02/S04 — single metallic oxides, 
such as — , the multiple oxide of Si02/aluminum 203, Ti02/aluminum 203, and Ti02/Zr02 grade, etc. are mentioned. In these, 
aluminum 203 and Si02 [ Zr02 and ]/aluminum 203 are desirable in respect of thermal resistance. 

(iii) The crystalline aluminum phosphate (ALPO) of a kind which has the porous structure or the layer structure of zeolite resemblance 
as other examples of solid acid support the crystalline phosphoric acid metal aluminum (MAPO) which permuted a part of crystalline 
silicic acid aluminum phosphate (SAPO) which is the close relationship matter, phosphorus of ALPO, or phosphorus-aluminum with 
metals, such as titanium, iron, magnesium, zinc, manganese, and cobalt, are mentioned. ALPO type phosphate can be adjusted to the 
combination of the request chosen from the above-mentioned phosphagen and the source of a metal, a silica and a silica sol, silicate of 
soda, etc. with a hydrothermal crystallization method under the case where a zeolite is compounded, and similar conditions, from the 
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material which mixed the so-called templates, such as an amine ana quaternary ammonium, i ne ruam umcicnuca vviui uio oaao 
vhere a zeolite is compounded are generally compounded more in pH acidity field by the elevated temperature (in general 1 50 degrees 
D or more). Generally the presentation of ALPO type phosphate is aluminum 203. -(0.8-1.2)- It is expressed with P205 and nH20. 
Moreover, although the peaks of the silica which is permuted in SAPO or MAPO. and a metal are about about 1 of the total amount of 
iluminum and phosphorus / 10, they may use in this invention what is not necessarily contained in this presentation range, i.e., the 
:hing containing an amorphous substance. When using as support the phosphate of the ALPO type obtained by the hydrothermal 
srystallization method, after rinsing and drying, generally what carried out incineration removal of the template which calcinates and 
•emains in air is used. The catalyst concerning this invention can be adjusted by the approach of of (1), (2), or (3) shown below, 
in the slurry which distributed solid acid support, (1) La, Ce, Ba. Sr, calcium, Mg, Pb, Zn. Ag. Mn, Co, Fe, nickel, Or, Cu. By water- 
soluble salts, such as a nitrate of V. Mo, W. Ti, Zr, Nb, Pd, Rh, Ru, or Pt the method of throwing an alcoholic solution into these 
alkoxides and making these neutralize or hydrolyze, etc. Solid acid support is made to support perovskite compound precursors, such 
as these compound metal kinds of hydroxide. Subsequently, it dries and calcinates, after repeating filtration, rinsing, and repulping and 
performing them. 

(2) Fully carry out wet-grinding mixing of solid acid support and the perovskite compound adjusted separately by a planetary mill etc. 

(3) Precursors, such as a water-soluble salt of solid acid support, or a hydroxide, and La, Ce, Ba, Sr, calcium. Mg, Pb. Zn, Ag, Mn, Co, 
Fe, nickel, Settlings are made to generate by water-soluble salts, such as a nitrate of Cr, Cu, V. Mo, W, Ti, Zr, Nb. Pd, Rh, Ru. or Pt the 
method of making the solution which mixed the alcoholic solution of these alkoxides to homogeneity neutralize or hydrolyze, etc. 
Subsequently, it dries and calcinates, after repeating filtration, rinsing, and repulping and performing these settlings. In the above 
approach, the lower one of the generation temperature of a perovskite compound is desirable. The reason is that it is avoidable that 
the perovskite compound which has a big specific surface area is obtained, and the solid acid nature of solid acid support deteriorates 
by the reaction of solid acid support and the element which constitutes a perovskite compound, or the activity of a catalyst falls by the 
fall of the amount of generation of a perovskite compound, so that the generation temperature is low. therefore, aluminum2 — if it is 
when using solid acid support with high reactivity with the element which constitutes a perovskite compound like 03 and Ti02, the 
approach of of (3) which raises the homogeneity of the element which constitutes solid acid support, and the element which 
constitutes a perovskite compound is not desirable. Generally, although the approach of (1) is desirable, the catalyst which shows quite 
high activity also by the approach of (2) can be acquired. The suitable amount of support of a perovskite compound is 1.0 - 50 % of the 
weight to the AUW of this perovskite compound and solid acid support If 50 % of the weight is exceeded, although the rate of 
purification of a hydrocarbon or a carbon monoxide by oxygen becomes high in the system of reaction with which the addition 
effectiveness according to increase in quantity is not not only acquired, but oxygen coexists, the rate of purification of NOX will fall 
greatly. On the other hand, at less than 1.0 % of the weight NO. a hydrocarbon, and any rate of purification of CO cannot be raised 
enough. The catalyst concerning this invention can be conventionally fabricated in the shape of a honeycomb, and the various 
configurations of spherical *♦ by the well-known shaping approach. In the case of this shaping, a shaping assistant a Plastic solid 
reinforcement object an inorganic fiber, an organic binder, etc. may be blended suitably. Moreover, covering support can be carried out 
by the wash coat method etc. on the base material fabricated beforehand. In addition, it can also be conventionally based on the well- 
known catalyst preparation. Although the optimal temperature the catalyst concerning this invention indicates purification activity to be 
to nitrogen oxides, a hydrocarbon, and a carbon monoxide changes with catalyst kinds, it is usually 100-800 degrees C, and it is 
desirable in this temperature field to carry out conduction of the exhaust gas about (space-velocity SV) 500-100,000. In addition, a 
more suitable service temperature field is 200-800 degrees C. moreover, the air-fuel ratio (A/F) as which the catalyst concerning this 
invention fijnctions effectively — 14.0-60 — it is — desirable — 14.0-40 — it is 14.0-30 more preferably. 

[Example] It is possible to change this invention suitably in the range which is not limited to the following example at all and does not 
change the summary, and to carry out hereafter, although this invention is further explained to a detail based on an example. 
(1) Respectively. 101.05g, 135.83g weighing capacity of adjustment example 1La(N03) 2.6H20 of a catalyst Mn(Ac)2.4H20 (the same is 
said of Ac:CH3C00H and the following), Sr (N03)2. and the Co(N03)2.6H20 was carried out and they were melted in 500ml water 
74.08g 28.60g. The NaOH water solution of 121 g/l was added to this solution, fully stirring, and pH was set to 10. It riped by continuing 
stirring for 1 8 hours after neutralization termination, then, filtration, rinsing, and repulping — the conductivity of filtered water — 
repulping — it repeated until it became almost the same as service water. The obtained filter cake was dried at 1 20 degrees C for 1 8 
hours, and. subsequently it calcinated at 700 degrees C for 3 hours. As a result of calculating XRD of the obtained baking object it 
turned out that the perovskite crystal phase is generating. Moreover, the specific surface area (the following specific surface area Is 
also depended on the law) by the BET adsorption method of this baking object was 23.7m2/g (LaO.4SrO.6CoO.8Mn 0.2O3). Thus. 100g of 
water was added to 30g of obtained perovskite compounds, and lOOg [ of activity titanium oxide which calcinated the metatitanic acid 
(Ti02andH20) obtained according to the suKuric-acid method titanium oxide process for 3 hours, and obtained it at 600 degrees C ] 
(specific surface area: 104.2m2/g) mixture, in the planetary mill, grinding mixing was carried out for 30 minutes, viscosity control was 
carried out further with water, and the slurry for wash coats was obtained. Applied this slurry to the honeycomb by the KOJU light 
company of 1.25mm pitch, the catalyst was made to support and the prototype sample (A-1) was obtained. The coverage of the slurry 
at this time was 0.1 1 6g per honeycomb Ice. 

50.66g weighing capacity of example 2La(N03)2.6H20 and the 89.5g Mn(Ac)2.4H20 was carried out respectively, and, subsequently the 
perovskite compound (LaMn03) was obtained by the same approach as Example I. The specific surface area of this perovskite 
compound was 29.1 m2/g. Thus, in addition to [ lOOg of water ] 30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by 
Sumitomo Chemical Co.. Ltd. ] mixture, the slurry was obtained, subsequently applied to the same honeycomb as an example 1, the 
catalyst was made to support, and the prototype sample (A-2) of the honeycomb configuration of 1 .25mm pitch was obtained. The 
coverage of the slurry at this time was 0.094g per honeycomb Ice. 

50.66g weighing capacity of example 3La(N03)2.6H20, Pb (N03)2. and the 71.60g Mn(Ac)2.4H20 [ 13.69g ] was carried out 
respectively, it mixed, and, subsequently the perovskite compound (La0.8Pb0.2MnO3) was obtained by the same approach as Example I 
except having calcinated at 800 degrees C for 3 hours. The specific surface area of this perovskite compound was 23.7m2/g. Thus, in 
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iddition to L lOOg of water J 30g of obtained perovskite compounos, ana luug l ot gamma-aiumina oy oumauino onciun^ai wu., ulu. j 
nixture, the slurry was obtained, subsequently applied to the same honeycomb as an example 1 , the catalyst was made to support, and 
he prototype sample (A-3) of the honeycomb configuration of 1.25mm pitch was obtained. The coverage of the slurry at this time was 
Ki 1 7g per honeycomb 1 cc. 

i9,19g weighing capacity of example 4La(N03) 2.6H20 and the 88.07g Co(N03)2.6H20 was carried out respectively, it mixed, and, 
iubsequently the perovskite compound (LaCo03) was obtained by the same approach as Example I except having calcinated at 800 
iegrees C at 3:00. The specific surface area of this perovskite compound was 1 7.47m2/g. Thus, in addition to [ lOOg of water ] 30g of 
)btained perovskite compounds, and H form mordenite (HM-23) lOOg [ by the Japanization study company ] mixture, the slurry was 
>btained, subsequently applied to the same honeycomb as an example 1, the catalyst was made to support, and the prototype sample 
A-4) of the honeycomb configuration of 1 .25mm pitch was obtained. The coverage of the slurry at this time was 0.1 1 3g per honeycomb 
Ice. 

59.1 9g weighing capacity of example 5Ce(N03)2.6H20, Ba (N03)2, and the 70.65g Co(N03)2.6H20 [ 10.63g ] was carried out 
•espectively, and, subsequently the perovskite compound (Co0.8Ba0.2CoO3) was obtained by the same approach as an example 1. The 
specific surface area of this perovskite compound was 23.0m2/g. Thus, in addition to [ 1 0Og of water ] 30g of obtained perovskite 
compounds, and H form mordenite (trade name "HM-23") lOOg [ by the Japanization study company ] mixture, the slurry was obtained, 
subsequently applied to the same honeycomb as an example 1 , the catalyst was made to support, and the prototype sample (A-5) of 
1.25mm pitch honeycomb configuration was obtained. The coverage of the slurry at this time was 0.1 30g per honeycomb Ice. 
339.0ml weighing capacity of example 6La(N03) 2.6H20. Mn(Ac)2.4H20, and the 90.84g (water solution of 14.82g/100ml concentration 
as Ti) of the 25.71 g of the TiCI4 water solutions was carried out respectively, and, subsequently the perovskite compound (LaMnO.STi 
0.5O3) was obtained by the same approach as Example I. The specific surface area of this perovskite compound was 25.3m2/g. Thus, in 
addition to [ lOOg of water ] lOg of obtained perovskite compounds, and silica-alumina (trade name ''COK-84") lOOg [ made from 
Japanese AROJIRU ] mixture, the slurry was obtained, subsequently applied to the same honeycomb as an example 1, the catalyst was 
made to support and the prototype sample (A--6) of the honeycomb configuration of 1.25mm pitch was obtained The coverage of the 
slurry at this time was 0.098g per honeycomb 1 cc. 

The ethanol solution of La ethoxide by example 7 <preparation of perovskite compound> Hakusui Chemical Industries (solution of 73 
g/l concentration as La 203), 9.22ml weighing capacity is carried out and it mixes, and stirring enough, 1% of the weight of the aqueous 
ammonia solution was dropped gradually, and the ethanol solution (solution of 79 g/l concentration as BaO) of company Ba ethoxide, 
the ethanol solution (solution of 67 g/l concentration as NiO) of company nickel ethoxide, and 49.95ml (solution of 91 g [/I. ] 
concentration as CoO) of 21.74ml of 100.0ml of ethanol solutions of Co ethoxide were made to hydrolyze respectively. Subsequently, 
evaporation to dryness was carried out carrying out homogeneity mixing of this, it calcinated at 600 degrees C for 3 hours, and the 
perovskite compound (La0.8Ba0.2Co0.8nickel 0.203) was obtained. The specific surface area of this perovskite compound was 
36.9m2/g. 

Aluminum isopropoxide 90.7g broken finely was added to 129.6g of <preparatJon of SAPO-34> water small quantity every, stirring, and 
stirring mixing was carried out until it became homogeneity. 51. 3g of phosphoric acid water solutions was dropped at this mixed liquor 
85%. and after carrying out stirring mixing until it became homogeneity, stirring mixing was fully carried out [ silica sol 1 6.0g ] 50 more%. 
Subsequently, hydroxylation tetraethylammonium 81 .6g was added and stirring mixing was fully carried out After having carried out 
filtration separation of the product after it taught this mixture to the autoclave and it carried out the stirring reaction at 200 degrees C 
for 24 hours, and rinsing and drying further, it calcinated in 3-hour air at 500 degrees C, and SAPO-34 were obtained. These SAPO-34 
were the thing of 9.5 and the presentation contained 18.0 or 19.0% of the weight about Si, aluminum, and P, respectively. Thus, lOOg of 
water was added to the mixture of perovskite compounds [ which were obtained / 25g and lOOg ] SAPO-34, the slurry was obtained, 
subsequently applied to the same honeycomb as an example 1 , the catalyst was made to support and the prototype sample (A-7) of 
the honeycomb configuration of 1 .25mm pitch was obtained. The coverage of the slurry at this time was 0.1 38g per honeycomb Ice. 
Weighing capacity of 101.05g, 74.08g, 135.83g, and the 33.60g was carried out respectively, example 8La(N03)3.6H20, Sr (N03)2, Co 
(N03) 2.6H20, and Fe(N03)2.6H20 were mixed, and the perovskite compound (La0.4Sr0.6Co0.8Fe 0.2O3) was obtained by the same 
approach as an example 1. The specific surface area of this perovskite compound was 21.6m2/g. Thus, in addition to [ lOOg of water ] 
30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by Sumitomo Chemical Co., Ltd. ] mixture, the slurry was 
obtained, subsequently applied to the same honeycomb as an example 1, the catalyst was made to support, and the prototype sample 
(A-8) of the honeycomb configuration of 1 .25mm pitch was obtained. The coverage of the slurry at this time was 0.098g per honeycomb 
Ice. 

Weighing capacity of 202.1 Og, 28.41 g, 135.83g, and the 28.19g was carried out respectively, example 9La(N03) 3.6H20, Zn(N03) 2.6H20, 
Co(N03) 2.6H20, and Cu(N03)2 and 3H20 were mixed, and the perovskite compound (LaO.8ZnO.2CoO.8Cu 0.2O3) was obtained by the 
same approach as an example 1. The specific surface area of this perovskite compound was 1 7.3m2/g. Thus, in addition to [ lOOg of 
water ] 30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by Sumitomo Chemical Co., Ltd. ] mixture, the slurry was 
obtained, subsequently applied to the same honeycomb as an example 1. the catalyst was made to support and the prototype sample 
(A-9) of the honeycomb configuration of 1 .25mm pitch was obtained. The coverage of the slurry at this time was 0.083g per honeycomb 
1cc. 

Weighing capacity of 202.1 Og, 19.82g. 135.83g, and the 69.87g was carried out respectively, example 1 0La(NO3)3.6H2O, AgN03, Co 
(N03) 2.6H20, and ZKN03) 4 and 5H20 were mixed, and the perovskite compound (LaO.8AgO.2CoO.8Zr 0.2O3) was obtained by the 
same approach as an example 1. The specific surface area of this perovskite compound was 17.3m2/g. Thus, in addition to [ lOOg of 
water ] 30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by Sumitomo Chemical Co., Ltd. ] mixture, the slurry was 
obtained, subsequently applied to the same honeycomb as an example 1, the catalyst was made to support and the prototype sample 
(A-10) of the honeycomb configuration of 1.25mm pitch was obtained. The coverage of the slurry at this time was 0.097g per 
honeycomb Ice. 

example 1 1 La(N03)3.6H2 — 0, Sr (N03)2, and Co(N03)2.6H2 — weighing capacity of each 1 01 .05g. 74.08g, 1 35.83g. and 27.79g was 
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carried out O and Cr (N03)3 were mixed, and the perovsKite compouna ^Lau.Horu.ouou.our u.^kjo^ wds uuumicu uy uic ^am^ «hk' 
ts an example 1 . The specific surface area of this perovskite compound was 20.3m2/g. 

i5.8g (what contains 9.5% of acetic acids alumina 67%) of pseudo-boehmite powder was added to 69.2g of phosphoric acid, and 178g 
of water ] mixture small quantity every <preparation of ALP0-5> 85%, and stirring mixing was carried out until it became homogeneity, 
rripropylamine 43.8g was added to this liquid, and stirring mixing was carried out until it became homogeneity. After teaching this 
nixture to the autoclave and carrying out a stirring reaction at 150 degrees C for 70 hours, filtration separation of the product was 
carried out, after rinsing and drying, it calcinated in 3-hour air at 500 degrees C, and ALPO-5 were obtained. These ALPO-5 were the 
tiing of the presentation which contains aluminum and P 18.0 or 22.0% of the weight, respectively. Thus, in addition to [ lOOg of water 1 
:he mixture of perovskite compounds [ which were obtained / 30g and lOOg ] ALPO-5, the slurry was obtained, subsequently applied to 
:he same honeycomb as an example 1, the catalyst was made to support, and the prototype sample (A-11) of the honeycomb 
configuration of 1.25mm pitch was obtained. The coverage of the slurry at this time was 0.1 04g per honeycomb Ice. 
216.81ml weighing capacity of the 74.08g 101.05g [ 135.83g ] was carried out respectively, it mixed, example 12 <preparation of 
perovskite compound) La(N03)2.6H2O, Sr (N03)2. Co(N03)2.6H20, and NbCI5 (a hydrochloric-acid water solution, solution of 50 g/l 
concentration as Nb) were made into the example 1 below, and the perovskite compound (La0,4Sr0.6Co0.8Nb 0.2O3) was obtained. The 
specific surface area of this perovskite compound was 1 8.9m2/g. 

Stirring mixing was carried out until it added aluminum iso prop KISHIDO 56.3g broken finely small quantity every and became 
homogeneity, stirring first manganese of <preparation of MAP0-5> acetic acid 4.9g, and 4.1 g of cupric acetate in the liquid which 
dissolved in 1 29g of water. Stirring mixing was carried out until it became homogeneity in this liquid [ small quantity every ], stirring 
55.4g [ of phosphoric acid ], and diethyl ethanolamine 56.3g, and the mixed liquor of 55.5g of water 85%. After teaching this liquid to the 
autoclave and making it react at 200 degrees C for 25 hours, filtration separation of the product was carried out, after rinsing and 
drying, it calcinated in 3-hour air at 500 degrees C, and MAPO-5 were obtained. These MAPO-5 were the thing of 19.0, 19.0, and the 
presentation contained 2.8 or 4.4% of the weight about aluminum, P, Mn, and Cu, respectively. Thus, in addition to [ 1 0Og of water ] the 
mixture of perovskite compounds [ which were obtained / 25g and lOOg ] MAPO-5. the slurry was obtained, subsequently applied to 
the same honeycomb as an example 1 , the catalyst was made to support, and the prototype sample (A-1 2) of the honeycomb 
configuration of 1.25mm pitch was obtained. The coverage of the slurry at this time was 0.1 16g per honeycomb Ice. 
In example 13 example 1, it replaced with activity titanium oxide and the prototype sample (A-1 3) was obtained like the example 1 
except having used Zr02 (specific surface area: 148.3m2/g) which calcinated zirconium hydroxide for 3 hours and obtained it at 600 
degrees 0. The coverage of the slurry at this time was 0.1 39g per honeycomb 1 cc. 

Respectively, 88.07g. 50.66g weighing capacity of example 14 <preparation of perovskite compound) La(N03)2.6H20, Sr (N03)2, and 
the Co(Ac)2.4H20 was carried out, and they were melted In 500ml water 10,76g. It was dropped fully stirring the NaOH water solution 
of 121 g/l, and pH of liquid was set to 10. It riped by continuing stirring for 18 hours after neutralization termination, then, filtration, 
rinsing, and RIPARUBU — the conductivity of filtered water — RIPARUBU — after repeating until it became almost the same as it of 
service water, the filter cake was dried at 120 degrees 0 for 1 8 hours, this dry matter was ground, 25.90ml (water solution of 100 g/l 
concentration as V) of oxalic acid vanadyl solutions was added to this grinding object, and it kneaded enough — evaporation to dryness 
was carried out, and it dried at 120 degrees C for 18 hours, subsequently it calcinated at 850 degrees C for 3 hours, and the perovskite 
compound (La0.8Sr0.2Co0.8V0.2O3) was obtained. The specific surface area of this perovskite compound was 12.8m2/g. It mixed 
enough, having carried out 97.20g weighing capacity of the lOO.Og of the silica sol O molds (thing of 20-% of the weight concentration 
as Si02) and zirconium chlorides (ZrCI4) by the preparation > Nissan chemistry company of a <silica-zirconia, and stirring them 
respectively, and the total amount was set to 500m! with water. The NaOH water solution of 1 21 g/l was dropped at this liquid, and pH 
was set to 10. Stirring was continued after neutralization termination for 18 hours, filtration, rinsing, and RIPARUBU were repeated 
after that, the filter cake was obtained, at 1 20 degrees 0. it dried for 1 8 hours and this filter cake was calcinated for 3 hours. The 
specific surface area of the obtained baking object was 297m2/g. Thus, lOOg of water was added to 30g of obtained perovskite 
compounds, and lOOg [ of the above-mentioned baking objects ] mixture, ****** mixing during 30 minutes was carried out in the 
planetary mill, viscosity preparation was carried out further with water, and the slurry for wash coats was obtained. Applied this slurry 
to the honeycomb by the KOJU light company of 1.25mm pitch, the catalyst was made to support, and the prototype sample (A-1 4) 
was obtained. The coverage of the slurry at this time was 0.1 27g per honeycomb Ice. 

In the example 15 <preparation of perovskite compound> example 14, the perovskite compound (LaO.8SrO.2GoO.8Mo 0.2O3) was 
obtained like the example 1 4 except having replaced with the oxalic acid vanadyl water solution, and having added 260.22ml (water 
solution of 25 g/l concentration as Mo02) of ammonia nature water solutions of an ammonium molybdate. 

It held at 70 degrees C for 1 hour, having been immersed in the zirconium nitrate water solution (referred to as Zr02 thing of 100 g/l 
concentration), and stirring Na mordenite (NM-100P) lOOg by the <preparation of Zr-mordenite> Japanization study company, and the 
ion exchange of Na was carried out to Zr. It calcinated at 650 degrees 0 after drying the zeolite cake rinsed [ was filtered and ] and 
obtained for 4 hours. The content of Zr of this zeolite (Zr-mordenite) was 3.3 % of the weight, and specific surface area was 391 m2/ g. 
Thus, lOOg of water was added to 30g of obtained perovskite compounds, and Zr-mordenite lOOg mixture, grinding mixing was carried 
out for 30 minutes in the planetary mill, viscosity preparation was carried out further with water, and the slurry for wash coats was 
obtained. Applied this slurry to the honeycomb by the KOJU light company of 1 .25mm pitch, the catalyst was made to support and the 
prototype sample (A-1 5) was obtained. The coverage of the slurry at this time was 0.1 35g per honeycomb 1cc. 

In example 16 example 14, the perovskite compound (LaO.8SrO.2CoO.8MO.203) was obtained like the example 14 except having replaced 
with the oxalic acid vanadyl water solution, and having added 23.58g (50% of the weight of water solution as W03) of ammonium 
metatungstate water solutions. The specific surface area of this perovskite compound was 13.6m2/g. Thus, lOOg of water was added to 
30g of obtained perovskite compounds, and 1 OOg [ of gamma-alumina by Sumitomo Chemical Co., Ltd. ] (trade name "A-1 1 ') mixture, 
**:ie9|o|e:|c mixing was carried out in the planetary mill for 30 minutes, viscosity preparation was carried out further with water, and the 
slurry for wash coats was obtained. Applied this slurry to the honeycomb by the KOJU light company of 1.25mm pitch, the catalyst was 
made to support, and the prototype sample (A-1 6) was obtained. The coverage of the slurry at this time was 0.1 35g per honeycomb 



http://vmw4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi,eije 



2004/12/10 



cc. 

Respectively, weighing capacity of 173.20g, 126.98g, 276.48g, and the 25.90g was carried out and example 1 7La(N03)3.6H20, Sr (N03) 
I Co(N03)2.6H20, and H2PtCl6.6H20 were melted in 1000ml water. While 121 g/l carried out NaOH water-solution stirring, it was 
Ipopped at this water, and pH was set to 10. Stirring was continued after hydrolysis reaction termination for 18 hours. The perovskite 
compound (La0.4Sr0.6Co0.95Pt 0.05O3) was obtained like the example 1 below. The specific surface area of this perovskite compound 
vas 27.6m2/g. Thus, lOOg of water was added to 30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by Sumitomo 
Dhemical Co., Ltd. ] (trade name "A-1 1 ") mixture, grinding mixing was carried out for 30 minutes in the planetary mill, viscosity 
^reparation was carried out further with water, and the slurry for wash coats was obtained. Applied this slurry to the honeycomb by the 
<OJU light company of 1.25mm pitch, the catalyst was made to support, and the prototype sample (A-17) was obtained. The coverage 
Df the slurry at this time was 0.1 23g per honeycomb 1 cc. 

In example 18 example 17, it replaced with H2PtC16.6H20. and Rh(N03)3.2H20 was made into the same approach as an example 17 
except having used 16.25g, and the perovskite compound (LaO.4SrO.6CoO.95Rh 0.05O3) was obtained. The specific surface area of this 
perovskite compound was 29.6m2/g. Thus. lOOg of water was added to 30g of obtained perovskite compounds, and lOOg [ of gamma- 
alumina by Sumitomo Chemical Co., Ltd. ] (trade name "A-ll") mixture, grinding mixing was carried out for 30 minutes in the planetary 
mill, viscosity preparation was carried out further with water, and the slurry for wash coats was obtained. Applied this slurry to the 
honeycomb by the KOJU light company of 1.25mm pitch, the catalyst was made to support, and the prototype sample (A-18) was 
obtained. The coverage of the slurry at this time was 0.1 29g per honeycomb 1 cc. 

In example 19 example 17, the perovskite compound (LaO.4SrO.6CoO.95Pd 0.05O3) was obtained like the example 17 except having 
replaced with H2PtCi6.6H20, and having used 8.67g for PdCI2. The specific surface area of this perovskite compound was 28.5m2/g. 
Thus, lOOg of water was added to 30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by Sumitomo Chemical Co., 
Ltd. ] (trade name "A-11") mixture, grinding mixing was carried out for 30 minutes in the planetary mill, viscosity preparation was 
carried out further with water, and the slurry for wash coats was obtained. Applied this slurry to the honeycomb by the KOJU light 
company of 1.25mm pitch, the catalyst was made to support and the prototype sample (A-19) was obtained. The coverage of the 
slurry at this time was 0.1 22g per honeycomb Ice. 

In example 20 example 17. the perovskite compound (LaO.4SrO.6CoO.95Ru 0.0503) was obtained like the example 17 except having 
replaced with H2PtCI6.6H20, and having used 16.15gfor RuCI4 and 5H20. The specific surface area of this perovskite compound was 
25.3m2/g. Thus. lOOg of water was added to 30g of obtained perovskite compounds, and lOOg [ of gamma-alumina by Sumitomo 
Chemical Co.. Ltd. ] (trade name "A-l 1 ") mixture, grinding mixing was carried out for 30 minutes in the planetary mill, viscosity 
preparation was carried out further with water, and the slurry for wash coats was obtained. Applied this slurry to the honeycomb by the 
KOJU light company of 1.25mm pitch, the catalyst was made to support and the prototype sample (A-20) was obtained. The coverage 
of the slurry at this time was 0.1 29g per honeycomb 1 cc. 

In example 21 example 3, the prototype sample (A-21) of the honeycomb configuration of 1.25mm pitch was obtained like the example 

3 except ** which used a perovskite compound (LaCoOS) and 1g (trade name "^^-23") of lOOg of H mold mordenites by the 

Japanization study company respectively. The coverage of the slurry at this time was 0.929g per honeycomb Ice. 

In example 22 example 3, the prototype sample (A-21) of the honeycomb configuration of 1.25mm pitch was obtained like the example 

3 except having used a perovskite compound (LaCo03) and lOg (trade name ''HM-23") of lOOg of H mold mordenites by the 

Japanization study company respectively. The coverage of the slurry at this time was 0.948g per honeycomb Ice. 

In example 23 example 3, the prototype sample (A-23) of the honeycomb configuration of 1.25mm pitch was obtained like the example 

3 except having used a perovskite compound (LaCo03) and 50g (trade name "HM-23") of lOOg of H mold mordenites by the 

Japanization study company respectively. The coverage of the slurry at this time was 0.1 09g per honeycomb Ice. 

In example 24 example 3, the prototype sample (A-24) of the honeycomb configuration of 1 .25mm pitch was obtained like the example 

3 except having used a perovskite compound (LaCo03) and 50g (trade name ''HM-23") of lOOg of H mold mordenites by the 

Japanization study company respectively. The coverage of the slurry at this time was 0.1 22g per honeycomb Ice. 

Example 25 empirical formula: It was immersed into II. of 0.025 mols [/I. ] TiOS04 water solutions, and lOOg (made in Japanese Mobile. 

a trade name "ZSM-5", Y/X -35) of commercial items of the sodium mold mordenite expressed with Nax[(Al02) Xand(Si02) Y], and 

ZH20 was fully stirred After having carried out the temperature up with the programming rate of 100 degrees C/o'cloek, having held at 

125 degrees C for 1 hour, making Ti0S04 hydrolyze and carrying out the ion exchange of Na by Ti. stirring this in an autoclave, the ** 

exception, it rinsed and the cake of a zeolite was obtained. Subsequently, after drying this cake, it calcinated at 650 degrees C for 4 

hours, and the zeolite was obtained. The content of Ti in this zeolite was 2.4 % of the weight as Ti02. Thus, the prototype sample (A- 

25) of the honeycomb configuration of 1 .25mm pitch was obtained like the example 3 except having replaced with and used obtained 

Ti-ZSM -5 for H mold mordenite. The coverage of the slurry at this time was 0.1 lOg per honeycomb Ice. 

In example of comparison 1 example 1 , activity titanium oxide was not used, but the slurry for wash coats was obtained only using the 
perovskite compound (LaO.4SrO.6CoO.8Mn 0.2O3), and others obtained the comparison sample (B-1) of the honeycomb configuration of 
1.25mm pitch like the example 1. The coverage of the slurry at this time was 0.1 32g per honeycomb Ice. 

(2) The purification trial of nitrogen oxides CO and C3H6 content gas was performed by A/F changing the range of 14.0-40 to the 
evaluation test above-mentioned sample (A-1) - (A-25) a list by the following test condition about a comparison sample (B-1). 
(Test condition) 

(1) Gas presentation NO lOOOppmCO 1%C3H6 1000ppmCO2 10%A/F 14-40 (2) space velocity 10000 l/Hr (3) reaction temperature 300 
degrees C. 400 degrees C, 500 degrees C, or 600-degree-C result is shown in Table 1 - 3. 
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From Table 1 - 2, the catalyst [prototype sample (A-1) concerning this invention - (A-25)] all understand that the rate of purification 
is low generally to a thing with high nitrogen oxides, CO, and rate of purification of C3H6 for a comparison catalyst [comparison sample 
(B-1)and(B-2)]. 

[Effect of the Invention] As explained to the detail above, this invention does the outstanding characteristic effectiveness so — the 
three way component catalyst concerning this invention can purify efficiently the nitrogen oxides CO and the hydrocarbon in exhaust 
gas in the range of large A/F. 



[Translation done.] 
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ffib. .5 0 0ml(^7K»r^75^Lfc„ ;i<7?^f«JC. 
tca^L't;4St) 1 2 1 g/l WNaOH*^^5:J!lP;t 
■C. pH^rlOttfc. tloSlSiliim 18I^IB«# 

-Ci^Diityt. #tjiXfciSii'}r-=>E-«rl 2 ot:T-i 81^ 
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4efeL-CV^5:i<!:;il'>*iJo;t. %tz. ^ coj^^tx?? B E T 
23. TmVgffcofc (L a o. 4S r o. .C o 

o .Mno.sOs), :.<r)i.o\x.\,x^fz.^n-f7. 

fcp'^'^^'V'i? (T i O2 • HaO) Sr6 0 
PBlJ^LT^fcSttSfe'fb^^':^ (ifcSBS: 10 4. 2 
mVg) 1 00 gi:(Ofi-&«sfC. *1 00 gS:*0^. 10 

mm. 5 /I'lw-c 3 0 ^^mm^^ u, stc^-e^isais l 

1. 2 Smmf-yf^fOa— M±S<0/N=i*AjC 
^*bTfti5^Srfilf$*. i^f^-b-^^/u (A-1) S:# 
fc. :i<ot#(o;^7!;-oM*4t4, xn:^*A1 c 
fc(? 0. 116 gTfcofc. 
SliSW 2 

La {NO3) 2 • eHzOtMn (Ac) , • 4Hj 
OtSr. 8 9. 5 g. 50. 6 6 gffftb. 

(LaMnOa) 5:#fc. rO'<n::/X*^ V\\L^m<r> 
ItSffiSfli. 2 9. ImVg-Cfcofc, CW<t5l-L 

y-T/u^^M 0 0 g tnm^m^i. Tki 0 0 gj!nix.-c 

tTtej«SrfiJtS-fr> 1. 2 5mmf !/^<0/N=*.^?i^ 
(A- 2) 4r#fc. C<Oi: t <o;^7 !/ 
-<D^^*I4. c cS^9 0. 094g-efc 

^iSMS 30 

L a (NO3) 2 • aHsO, P b (NOJ 2. Mn 
(Ac) 2 • 4H20=Sr. 7 1. 60g, 13. 6 
9g, 5 0. 6 6 g|¥*UT»-&U» 8 0 OtJ 

■e3i^W«I^Ufc:iteil^l4lll6«'li i:R«(o:^iSfe(c 

r, '<nyx:*-f h-ft^!^ (L a 0. ,P bo. 2Mn 

14. 2 3. 7mVg-efcofco CWj: 9 L-Clffc-^ 
n^;;^*^><k-^|&3 0gi:. flES^^ttM(Oy -T/w 
$•^-1 0 0 g t<0)g-&^IC, 7KI 0 0 g*Dx.T^7 

i!>CV>T'^li0IJl iP«(^/^=;*A|r^ftLT«t^ 40 
S:fiJ$$-ti:. 1. 2 Smmt's/^i^/^^^AJ^iftiOliti^ 
f-VT'/U (A- 3) 5:#fco Z<Dt^<D:^7\}—(Dm^ 
»4. />=*-6.1 c cSfc^JO. 117g-C-feoyt, 
II%^J4 

L a (NO 3) 2 • 6H2O. Co (NO3) 2 • 6H 
205r. 8 8. 0 7 g. 5 9. 19 gnSil-Xm^ 

I tliaw:^i*Jr-c. -:D:^;^*-f h^k-g-i|^i (L a c o 

14, 17. 4 7mVgffeo^. C<73 i 9 LtftyS: 50 
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■^7.13>{ VKC^m 3 0 g t , BJlC'fk^ttSlroHJ^^ 
)\^T-f^ Y (HM-23) lOOgt (T^m.'^mXC^ 1 

GO gJ!iDt-c;^7 ?>:v>-eilJi«sji 

.=*A»cg^|iLt:MJ^£Srfei$$-fr, 1. 2 5mmf-:i/^ 
ro/N=*i,Jl^ift(7?^f^f->'7'/u (A- 4) Sr#yh, rro 
i:#<^;^7y-<^ffi^l:l4, 1 c cS^t?) 0. 

1 1 3 gt?fcoyt« 

Ce (NO3) 2- 6H2O, Ba (NO3) 2, Co 
(NO3) 2 • GHjOSr, 7 0. . 6 5 g, 10. 
6 3g, 5 9. 19g#l:L. kWmn 
^m-cx. ts^ VfC^m (Coo. .Ba 

0. 2C0O3) 5r#7to :L<r>-<'a-:f7^-)3y{Y\\L'^m<r> 
tt:Sffil|l4. 2 3. OmVgT'fcofc. :i<oJ:9tcL 
T^Si-tnT';^*^ h^k-^il&S 0 g i:, B^^k^ttSSo 
Hfl^^/l'X-^-'f h (^D^pife fHM- 2 3 J ) 1 0 0 g t 
i^S-^if^tc, tKI 0 0 g*D;t-Cxy !;-5r^», ifci^-CH 

1. 2 5mmK's'^^^=*A?^^^(OKf^f->'7'/W (A- 
5) C<7?i:#o;^7y— <Ojfe:*5«J4>'N=*Ai 
c c^^fcU 0. 1 3 0 g-Cfcofc. 

La (NO3) 2 • 6H2O, Mn (Ac) , • 4H2 
O, T i C I JfiWH (T i t LTl 4. 8 2 g/1 0 
0mlga[(O*^SE) <Sr, #^9 0. 8 4 g. 2 5. 7 
Ig. 3 3 9. OmlffSL, )!feV^-C% Hfefiaj I 
<0:fr&»c:T, '^ay;^*^ h-fb-^ife (LaMno. sT 
io. sOs) S:#fco Z.(r>-<n-:f7^^y( h^^<»)(r>\t 
^mm-i.. 2 5. 3mVgT?*)oyS:. CroJc^irLT 
^»fc'<n7';^;«;^ h^t-g-i^l 0 g 0 a vJ/P^fcK 

(oe/y :*-T/u5:h (^p°piS rcoK-8 4j ) 100 
it<Dm^^m\z. tKi 0 0 gj!jDxT;^7y-Sri#. jjcv^ 

■fr, 1. 2 5mmf yf-(^/>=^?A?^!btO>tf^1^i'7'/l' 
(A- 6) r(0tto;^7 •J-(7?^^|jU4. /^ 

=*AlccSfc9 0. 0 9 8 gT-fcofc. 
Illfe0ij7 

<-iny;7.*;i' v^'^m<r>fm> e*fl:^IIi^±KL a 

3ih^->K<0i^y— /W^fS (La 203iLT7 3g 
/iSao^fS) , m±®!(DB a:thdr•>'K^03:^'/- 
/^S^S (B a O t LT 7 9 g/ 1 SS<^^fS) . PllfJ!! 
N iJ: hdr'>K<03i^/-/U^fS (NiOi:LT6 7g 
/IftSw^jR) , Co3ihdrv'K03:^r/_yu^jgE 
(CoOtLT91g/l jiS<^^?dE) Sr, ^''r l 0 
0. OmK 21. 74raK 4 9. 9 5ml. 9. 2 
2mlff4tTjg-^U. 3fE:5^»Jf tJiC/ii^lfil:%©T 

-e, ziiii^-m^-^x^i-it^hM^^m^-t. 6oot:-C' 

Z^fm^X^X^uzf^tl^ V^t^m (Lao. .Ba 
0. 2C oo. eN i o. 2O3) z.(r>-<u-:f 
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h-fk^^ferolt«E^»±3 6. 9mVgT-*30 
<SAPO-3 4<Dil5i>7kl 2 9. 6glr. ^#L/i 

<7)jl-g-ffi»::. 8 5%mt^iSm5 1. 3 gSrMTL, 1^ 

5 * x-mwm^ Lfc^, $ b 5 0 % •> y * y^u 

16. ogiax. ^^»cSi*^!i^Lfc„ iJcv^T-. Tk^jfc 

2 0 0'C-e2 4I^W«j^5Jj:S-frfcm. 4*4feSr«iS^ 

HL, $t>lc*gfe. ^j^Lfc^. 5 0 0'CT-3NfFb1^^ 
tT'j^^LTSAPO-3 4 5r^fc„ :i<73SAPO-3 
414. Si, A K PSr^ttm9. 5, 18.0,1 

hX'^1t^oy:^:^-f hit^¥i2 5 s t. 100g<os 
APO-3 4i:<^)g-^iK)lw, Tkl 00 g 5rJDx:T;^7 !/ 
-Sr#, <!fcV^-C'lllfe0!ll i:lRl«l<0/N=*A|c:^*LTte 
jSE5rfii#$*, 1. 2 5mmlfy^<0/N=*A?gi^(7)K 

(A- 7) S:#/to Z(Ot^<r>:^7])—a>m 20 
^Slis c cSfcOO. 138gT*)ofc 

L a (NOs) 3 • SHjO, S r (NO3) C o 
(NO3) 2 • 6HjO, F e (NO3) « • 6H2O 
t:, ^S-'frlGl. 05g. 74. 08g. 135. 83 

g, 3 3. 6 o g^ff»L-Cil^L, UlSMitl^filro 

:^i£tw-c. -iny;^:*^ Kt-^ife (L a ». «S r 

0. .C oo. eF eo. sOs) Sr^fc, Z.<0-<nzf 

T^f}^ Vit^<DVcMm9i\i. 2 1. 6mVg-C*>o 

fco roi^lrU-C^fc-iay'x^-f h{k-g-!^3 0 g 30 

Jc, * 1 0 0 g*Px-C;^7 y -Sr#, Jikt^T-^lfeeai 1 i: 

nmn^-iJMzm^x^xttiSk^mn^'^. i. 25m 

mfcry^o^/^=*Aj^*^(^)Kf^1^:^7'/^ (A- 8) 

fct)0. 0 98g-efeoyi, 

La (NO3) 3 • 6HaO, Zn {NO3) » • 6H 

,0. Co (NO3) 2- 6H2O. Cu (NO3) 2 

• 3H20Sr, ^S-'ir 2 0 2. lOg, 28. 41g. 1 40 

3 5. 8 3 g. 2 8. 1 9 gSrffiLTS^b, HiSfiSJ 

1 tmmnifjmKx. -<o-/^ij^ Ht^m (La 

0. sZno. 3C00. sCuo. 2O 

-(7)'<py;^*-r h'fli-&i^<OJt«aDa[»4, 17. 3m' 

/gT-foofc. Z.(Di:o\Z\.Xm^^^^^^-< Vit'^ 

mzozt. ft^<b#ttS4«oy-r/u^-^-i oogt<o 
ii-tifetc, Tki 0 0 g*Dx.T;^7y-S:#, isicv^-e^ife 
Ml i:PI#l<^)^^=*^lw^^tT«!jS^SrfiJ^$-er. 1. 

2 Smmtf y^<73/N-:«>AJ^4^(75Kf^f->-7'/l^ (A- 

9) Sr»7to w<Oi:tO.X7 y-0^5f|jft|4, /^z^tJj>, 50 
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lccS*:t»0. 0 8 3 gt?fcofc:. 
1 0 

La (NO3) 3- SHaO, AgN03> Co (NO 
3) 2 ' 6H2O, Z r {NO3) 4 • SHjOi^. 
>fr20 2. lOg, 19. 82g* 135. 83g, 6 
9. 8 7gS:ff»UTfi-&L, HtSM 1 t I^«l<^*fefc 
-<n:f:^:h^ hit^m (L a 0. .Ago. 2C o 

0. sZro. 2O3) ^lr^#fc„ Z<r>-<azf^:ij4 h-fk 
^ife«Jt«ffiSl4, 17. 3mVg-C-fco7t„ Z(OX 
0\ZLX^1t^azf^itj4 Hk^«S3 0 g i:, ftSi^k^ 
ttMo y-T /I' 0 0 g irroiS^ifet, *1 00 g 

m^x^7'j~^n. ^fev^T-ll^fe0^Jl 

fra*bT«t^5rfi^#S-lJr, 1. 2 5 mmfc°->^i^/N=^ 
(A- 10) Sr#fco wCDi^ 
<??;^ 7 y -05^*1:14, /N^^Al c cSfc»5 0. 0 9 
7 gXh^lt, 

mmm i i . 

La (NO3) 3 • 6HjO, S r (NO3) j> C o 
(NO3) 2 • 6H2O, C r (NO3) 3iSr, 1 

01. 05g, 74. 08g. 1 35. 8 3 g, 27. 

7 9 ginmLxm^v. mmmitmm<o:fjm\zx. 

^u-:f%-t)y( V{c-^i^ (L a o. 4S ro. eC o 
o.sCro.sOs) Sr#fc, Z.(D^u-^7.i}4 h^t 
•^'^O^JtSffifllli, 2 0. Zta}/ iXhotL. 
<ALPO-5(7?jPilM>8 5%«SSf6 9. 2gi:*17 

8 %}i(oU.-^mz^ ht&* (r/u$-?-6 7 

gt^9. 5%5r^tffcro) 4 5. 8gS:'>*-^oAn 

l^/UT $ ^^4 3. 8 g Sr*D*., *&-Jr/£5*-C»^$iR-& 

Ufco Z<Dm^m^:^-Vi^\^--y\z\tyL7f., 1 5 ot: 

T-7 omFrB^KW^Rj^^^-erfc^. itBE^^jSii^^git, * 

ite. ItML/c^, 5 0 0'Cf3NFraS^4'T-«lfilLTA 
LPO-5Sr#fc. wWALFO-514. AK PiSr^" 
ixmi8. 0, 2 2. 0fifi%^#-t-5ffljES<Dtro-C 

gt, 1 00gOALPO-5i:oS^tilr, ^klOO 
gADx.-C^7y-Srtf, »:v^-C-3ltePiJl tmm<o^s:^:f] 
MzmMhXfm^^m^-^. 1. 2 5inmlfy^W/^ 
=*A?l01*;ro^f^f-V7'/l' (A-1 1) 

oM^Stt, /^^^Ai c cSfc?» 0. 1 
0 4 gX'foofc. 
II1£«9J 1 2 

<'«:d7';^*^' hfl:-^<fe(^fl|iK>La (NO3) ,'6 
H,0, Sr (NO3) 2, Co (NOs) 6H2 
O. NbCls (i^^TK^fS, NbtUT50g/ljg 
&<0^m Sr, =&*101. 05g. 74. 08g. 1 
35. 83g, 216. 8 Im I #i:LTjg-^U. 
^JfeMlirtrLT, -<ny^*^ (Lao. 4 

S r 0. eCoo. sNbo. JO3) Srt#fc. 

Ht'^<^<r>lt$tmWt, 18. 9mVg-^ 
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<MAPO-5<0ilM>ltiS^— 7i^;<'>'4. SgtHf 

1 g t^Tiii 2 9 g\zmmLtzmzmwL 

6. 3 g^'>fi-fo*Dx:, J<^-ic/i5*-eai$js-&L 

yt. rWfiSt-. 8 5%«ISSf5 5. 4g, v'if^/Ui.^r/ 
-/PT5>'56. 3g.7k55. 5 g OS-^fg^STM^L 

<73?df«:^- L^-T'tcttii^, 2 0 Ot:T-2 5^Pb15 

5 0 O'C-C 3 ^K^^'I'-Cii^ UTMA P O - 5 Sr» 
fco ::(OMAPO-5I±. AK P« Mn. C u 
mi9. 0, 19. 0. 2. 8. 4. 4 

^ he-&i^2 5 g <!:, 1 00g©MAPO-5.!:©)S^ 
!|j8»c. *1 0 0 giD;tT;!^9y-Sr». ^fcV^■C||^(£0!ll 

tR^<D^^-*AjrM;ftTL-C)tt^S:felt$-fr. 1. 2 5 
mmf ■y^(D/^::l;^7i^Jig^^<0K#1^>'7'/^ (A- 1 2) 

cSfct) 0.11 6 g-T?*)oyt. 20 
IIM«»J 1 3 

3^i>AS:6 0 0'C-e3^Ptgji^U-C#fcZ rO, (Jt 
14 8. 3mVg) Srffl t ^fc r t fii^Jillli 
Ml ^:l^«H-L■CS^f^■^^^'://^ (A-13) Sr#fc. :i 

0. 13 9 gT?feofc. 

■mM 1 4 

<^ny;^*W' S'ft-&ife<OP»>L a (NO3) , • 6 
HjO. Sr (NO3) 2. Co (Ac) s-4HjO 30 
Srs=S-'* 8 8. 0 7 g. 10. 76g. 5 0. 6 6 g^ 
5 0 Om I (7?7K»-^A»tfc, 12 Ig/ ION a 

Stfc^, iii§y-=JfSrl 2 0t;-C'l SNrFemjltUfc, 

(VtLTl 0 0g/l«K<^*»?«) 2 5. 9 0m 

1 ?rAn;t5c5>S^LfctW^II^@U. 1 2 O'er-! 8Nf 40 
Fb^^U. ^>cv^-C'8 5 O'C-C-SNfrBmfifeL-C-iny;^* 

h-fL^i^ (L a o. .S To. 2Co(,. eVo. 2 
O3) Sr^fco ^<r>-^n-:f7.U>( hit^^<oit$tmm 
i±. 12. 8mVg-e*)ofc. <>•;*- v^/i'='=r 

B^^t:^lfca8o->!;*y/U0M (S iO2<!:Lr2 0fi 
*%i8^C5'b(0) tig^t:v>-'l'3::^!>A (Z r C 1 4) Sr 
#>!rlOO. Og. 9 7. 2 0 g^SU^f^t/iii^e,^ 
^ii-^L, *t;iTl81:Sr5 0 0m I i: b/to 

1 2 1 g/1 roNaOH7K^?$S:jKTb, pHSrlOi: 50 
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i®igy-=ir^l 2 0t;T'l 8P#F^^^L. S^rn^^figt 
fc. '^hfltz^l&^<Oitmsm\i. 2 9 7mVgT-fo 

0 g t . ±iE«Efife«^ 1 0 0 g tK 1 0 0 g 

Sr*Dx. iifi5/HcT3 0:5>^^i«&^S-&L. $^1::* 

(A- 14) w<oi:tw;^7 

1 c c^fc«? 0. 127gt'*>ofc, 

^IfeW 1 5 

^J>.<r)r-y^=-T^7mWi (MoOai: LT2 5 g/l 

ztSOTK^fS) 2 6 0. 2 2m 1 =SrAO;tfcCirtA^li|| 

mm\ Atw\m^\^x-<u^:^^^ vit^^ (La 

0. « S r 0. sC O o. eMo 0. 2O3) SrWfco 
< Z r h<OgliSli> 0*{|:^aa8(^N a 

y'-r^ V (NM-IOOP) 1 0 0 g «r{Bg!v'/i'='=/W 
tK^JS? (ZrOstbTl 0 0g/'liSIS(75t<O) \zm 
aL«#U^£;45b7 0t:»c:i^M»lf NaSrZri 

=^rS:fe«l^6 5 0TC-t?4I^M«^Ufc. :l<0^*=7^ V 
(Z r -*/^x•:^'f S) roZ r (??^^ftl±. 3. 3fi* 
%T-fo t) . 4 fctt;*ffi«l4 3 9 1 m V g T-fe o fc. ^ 
CDiplcUT^ffc-JnT'^^'f h<b^^3 0 g Zr 
MOO gtff>m-^<^\Z, *«rl 0 0 g*D 
jSM5/KcT3 0:$^ffiS?&l^jg-&t, $e>lc:7K-efe* 

y— Sri. 2 5mmf5'^<0=— 

nMz.mMvxim^im^'^. w^-t^zf/v (a-i 

5) y— Olfe^aH, />=i;frA 

IccSfcUO. 135gT4)ofc, 
1 6 

5 Ofil:%(07K^tK) 2 3. 5 8 g tAD^fcr tti^ll 

HJSMl 4 tlII«ICtT-:ny;«.;<7>r h^fc-^^ (La 

0. bS r 0. 2C Oo. eMo. 2O3) w 

<n>-<a:/^fj^ Yit^<^(Oit^^m\t. 13. 6mV 
30gi:, ttSi-fk^ttSaroy-r/U^-J- (iffip°Bi& ta- 

1 1 J ) 1 0 0 g t<DW:-^mt. TkSr 1 0 0 gtaTL. m 
&?.Mzxzoj/i%mv^w,'^\^. ^h\zii^X'^mmu\. 

X^:ty'y^=^-vm^y^)-i:mzo Z(D:^7D-i: 

1. 2 5mml^S''?'<D3— v^a-yW httSi(D/N=*A|;i 

mmLxmrn^mn^it. ^m>^>\^ (a-i6) nc 
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Sfc!? 0. 13 5 eX'h^tZo 

mmmi i 

L a (NO3) 3 • 6H2O. S r (NO3) 2> C o 
(NO 3) 2-6HsO. HaPtCl.-eHaOSr 
#>!rl73. 20g. 126. 98g. 276. 48 
g, 2 5. 9 0 gS:#fiLl OOOmlOTktC^A^L 

fco Ci?57KjKJr, 1 2 1 g/l <^NaOH7K®fiJa#L 

T, '<ny;^*^ h-fb-^!^ (L a"o. «S r 0. .C o 10 
0. .sP to. osOs) $rl#7t. ;i©'^n:?';^*-i' 
h-ft'&i^'^ltgffimii. 2 7. 6mVgT-foofc„ ^ 
<7)J;5«^t-C#7t-<n:/;^;!;^ h^fb-^^O 0 g t . ftS 
-fb^^iOv-T/U^-t- mSa^ TA-llJ ) 100 
ztnlSi^m^. tKSt 1 0 0 gAO;t, ii£$/HrT3 0 

— y— Sr#fcc :iW^7y-Srl. 2 5mmf 

m^^^t. f^f^-t^:^y/^ (A-1 7) Sr#fc, r<7)t# 
«);^7y-«z>J6^|j*l4, 1 c cSfct) 0. 1 2 20 

3 g-e*)o^, 
^Jifiaj 1 8 

UMmi 7twfcv^-c, HaP t c 1 . • eHaOtwftX. 
TRh (NOj) 3«2HaOSrl6. 2 5 g SrfflV^^ 

4 h^t^^ (Lao. 4S ro. eCoo. ,6Rh 

0. 03O3) ^mz. Z<r>-^u-:f:^i34 Vi!c^m<r>Vc 
*ffia[l±. 2 9. emVgT-foofc. coj;5i-tT 

»^-I07';^*>r h^b-&4S»3 0 g t, ft^i-fti^ttSUW y 
-T/W?.-f (iSp'&iS TA-llJ ) lOOgtOS-g-i^ 30 
VL^ tKStI 0 0gAD;t. iSM5>'HC-C3 05^FB^^^^?l^ 

-Sr^fc, C<0;^9y— Sri. 2 5mmbryf-<0a— 

f^^^>':7'/^ (A- 18) Sr#fc„ ;i(Ot ^0^7 U— O 
a^aii. c 0. 129gT-fco 

fc. 

9 

nWSKi 7fr*JV^-C» HaP tel.- 6HaOfCf<;;t 

t:Pdcia5r8. 6 7 gSrfflv>fc::t£A^li^ife{fiJl 40 
7 tl^fillrL-C. '<n:/;^;;{f^ Y^-^m (L a .. 4S 
ro. eCoo. .sPdo. osOj) Sr^fd. C<0 
^u:f7^l34YKckm<r>)kMWm.. 28. 5mVg 

Ogt. tt*t^t:*tt5?(Oy-T/u5:h fA-1 
IJ) 1 0 0 g tro^g-^i^lC. TkSrl GO gJllDx. it* 
$/Hc-C3 0:»'Rg^#^S-&t, $t>tc:*T-feSPS!UT 

1. 2 5mmb"?/5^W3-i^3.7'f haM<D/>=*Ajr 
H^UTttiSE^rSJ^^-fr. ^f^l^i^y/w (A-1 9) S: 50 
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llfco 05^^SJ4, ^^=*A1 c c 

Sfct) 0. 12 2 gT'fcofco 

llliM2 0 

Il1fe01jl 7tCt3V>T. HaP t C 1 6 • 6H20ICf-t;t 
TR uC I 4 • SHaOSr 1 6. 1 5 g ^rfflv^fcC 
^ttlliS0i|l 7i:^^tLT'<n:/^*^' S-fk-^i^ (l 

a 0. 4 S r 0. »C o 0. »sR u 0. 03O3) Sr 

#fc. '(75-:ny;^;(7^' h{kA/^(Oit^ffimJ4. 2 5. 

3mVgT'i>ofc:o i p Id LTjf fc-my^;*^ 

3 0 g i:. ttS-fk^ttia*^ V -Tyu$ :h (^„°o 
* Ta-I ij ) 1 00gi:(Oig-&tilr. TKSrl OOg 

7!/— 4^1. 2 5mmf->5^03 — e^a^'f* httJB{<D/N 
=*Ajca;fliU-C*liaESrfifip$-fr. (A- 
2 0) Sr»jt. croi:#OP^7y-oM*4l4, /N=* 
AiccfcfcDO. 12 9g-e*>ofc. 
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